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1 Introduction
According to the WID [1] of RAN #88-e, R17 NR sidelink will enhance mode 2 resource allocation, the objective is as follows:
	2. Resource allocation enhancement:

· Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]

· Inter-UE coordination with the following until RAN#90.

· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.

· Note: The study scope after RAN#90 is to be decided in RAN#90.

· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.

· Note: RAN2 work will start after [RAN#89].


In this contribution, we discuss the inter-UE coordination mechanism of resource allocation in mode 2 for NR sidelink communication, and provide an overview on the RAN2 related issues for mode 2 enhancement. 
2 Discussion
R17 NR sidelink will enhance mode 2 resource allocation with the identified item “inter-UE coordination” to improve reliability and reduce latency. Inter-UE coordination means UE-A sends “a set of resources” to UE-B, in order to assist UE-B in resource selection during its transmission. Based on the discussion in the last meeting, we will provide our consideration on the open issues about inter-UE coordination.
2.1 Scenarios
In RAN1 #104b-e meeting [2], the following agreements have made about the scenarios of inter-UE coordination.
	Agreements:

Study further to determine the conditions for UEs to be UE-A(s)/UE-B(s) for inter-UE coordination:

· Details include applicable scenario(s)/inter-UE coordination scheme(s)

· E.g., only UE(s) among the intended receiver(s) of UE-B can be a UE-A, any UE can be a UE-A, high-layer configured, etc.

· Including the possibility of being subject to certain conditions and/or capability


From the above agreements of the RAN1 #104b-e meeting, it seems that the scenario for inter-UE coordination should be first analyzed and determined. The inter-UE coordination mechanism is designed to solve half-duplex problem, hidden-node/exposed-node problem and resource collision due to other problems. Half-duplex means UE-B cannot perform sensing when it is transmitting or receiving. And hidden–node problem means the resources where a hidden node at Rx-UE side transmits cannot be sensed at UE-B. Both half-duplex problem and hidden-node problem exist in unicast, groupcast and broadcast. Therefore, inter-UE coordination should be considered for all cast types.
Proposal 1：The inter-UE coordination is applicable for all cast types.
2.2 How UE-A determines “a set of resources”

After determining UE-A, the next issue is how UE-A determines “a set of resources”. From our point of view, for determining “a set of resources”, the conditions when UE-A sends “a set of resources” could be considered together. The following proposal about when UE-A sends “a set of resources” were made in RAN1 #102-e [3]:
	Proposal 2:

When a set of resources determined at UE-A is sent to UE-B in mode 2 and UE-B takes this into account in the resource selection for its own transmission,

· for the condition when UE-A sends “a set of resources” to UE-B, at least followings can be considered:

· Option 1: Based on signaling of triggering or requesting

· Option 2: Based on a pre-defined or (pre)configured triggering condition(s)

· FFS details on UE-A behavior of transmitting “a set of resources” when the above option is satisfied, including time domain behavior (e.g., periodic, aperiodic, semi-persistent).

· FFS details of signaling in 1st option.

· FFS details of 2nd option.

· Note: further discussion is necessary on what options will be finally specified.


If UE-A sends “a set of resources” based on option 1, UE-A may receive some assisted information from UE-B with the request, which can be utilized in resource exclusion during sensing. If UE-A sends “a set of resources” based on option 2, the triggering condition may affect the determination of “a set of resources”. For example, the conflict of resources reserved by two TX UEs is detected can be considered as one triggering condition. When UE-A detects that UE-B and other TX UE reserve the same resources for the future transmissions, UE-A should indicate such collision to UE-B. Therein, “a set of resources” would be the resources collision indication.
For the issue above, what aspects need potential RAN2 work should wait RAN1 gets substantial progress and conclusions.
Proposal 2：RAN2 should wait for RAN1 conclusion before discuss on how UE-A determines “a set of resources”.
2.3 Which signaling UE-A used to send “a set of resources”

In RAN1 #102-e meeting [2], RAN1 has discussed which signaling should UE-A used to send “a set of resources”. It considered that UE-A could send “a set of resources” to UE-B using L1 signaling or high layer signaling. If using L1 signaling, existing physical channel (e.g., PSFCH), existing 1st/2nd stage SCI, new 2nd SCI format and new physical channel can be considered. In order to reduce extra specification impact, the new physical channel options are not suggested. If using high layer signaling, PC5-RRC signaling and MAC CE message are considered. Using PC5-RRC signaling to send “a set of resources” will cause serious delay, so it is also not suggested. From our point of view, for “a set of resources” containing one-bit information, L1 signaling (1st/2nd stage SCI or PSFCH) can be used. For “a set of resources” containing large information, MAC CE message is more suitable. However, we think which signaling is used should be decided by RAN1, as it is related to the timeliness of assisted information exchange in SL. 
In addition, UE-A can send “a set of resources” to UE-B by unicast, groupcast or broadcast. If UE-A determines “a set of resources” based on the assisted information from UE-B, in this case UE-A should send “a set of resources” to UE-B by unicast. On the contrary, if UE-A determines “a set of resources” based on its own sensing results, UE-A should send “a set of resources” to all neighboring UEs by groupcast or broadcast.

Proposal 3：It is up to RAN1 whether UE-A can send “a set of resources” to UE-B via L1 signaling or higher layer signaling.
Proposal 4：UE-A can send “a set of resources” to UE-B by unicast, groupcast or broadcast.
3 Conclusion

In this contribution we analyzed the inter-UE coordination of resource allocation in mode 2 for NR sidelink communication, and made the following proposals:
Proposal 1：The inter-UE coordination is applicable for all cast types.
Proposal 2：RAN2 should wait for RAN1 conclusion before discuss on how UE-A determines “a set of resources”.
Proposal 3：It is up to RAN1 whether UE-A can send “a set of resources” to UE-B via L1 signaling or higher layer signaling which is determined by RAN1.
Proposal 4：UE-A can send “a set of resources” to UE-B by unicast, groupcast or broadcast.
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